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INTRODUCTION 


Your SCIENCE FAIR™ Globe Patrol short wave receiver is a four-band, three transistor 
receiver which can tune stations all the way from the AM broadcast band to thirty 
Megahertz. | 

You can listen to amateur stations, foreign broadcast stations, ships at sea, aircraft, and 
many other exciting radio services, just by switching bands with a simple turn of a knob. 

j This compact transistorized receiver has a main tuning dial and a bandspread dial, RF gain 


circuit, a choice of earphone or speaker output, and front panel band selection. 


FEATURES 
Continuous AM reception from 550 KHz to 30 MHz in four bands (Standard AM broadcast 


plus three short-wave bands). 
BANDSPREAD tuning on all four bands (on the broadcast band it is used for fine 


tuning). 


BAND Switch on front panel 

REGENERATION control for increasing the sensitivity to weak signals 
All solid-state for instant reception (no warmup time required). 

Front panel jack for earphone 

External connection for antenna and ground 

Built-in 2-1/2 inch PM speaker 

A.C. Adaptor jack 


NOTE: Please read the Kit Construction Guide before proceeding. 
It contains valuable information on unpacking, parts identification, tools, soldering 


and step-by-step instructions. 


PARTS LIST 


& Part No. Description 
= Resistors, 1/8 Watt ee 
:; (1) ..R1,-R4 33kQ (Orange-orange-orange) 
“! R2 \12kQ (Brown-red-orange) 
So R3, R10 4.1000 (Brown-black-brown) 
fe R5 “10kQ (Brown-black-orange) 
= R6 ~\ 5609 (Green-blue-brown? 
& R7 “-5. 6kO (Green-blue-red) 
= R8 4.3. 3kQ (Orange-orang--red) 
3 R9 +2200 (Red-red-brown) 
Be Capacitors 
2 (2) Cl, C2, C5, C10 0. 005eF Disc 
os C3 0.012F Disc 
= Cie 0.02#F Disc 
ade (3) C6, C7, C8, C9  —-334F Electrolytic 
i peel CI2 220uF Electrolytic 
on = * cis 3pF Disc 
= C14, C15 5pF Disc 
= ; oe Diode and Transistors 
al (4) Dl 1N60 Diode (Audio Detector) 
- = i (5) Ql 2SC394 Silicon Transistor 
43 Q2 25B54 Germanium Transistor 
| Q3 2SB56 Germanium Transistor 


6a Re dimes sit Oa: 
Pier ty en lhe 
tT i 


Coils and Transformers 
D Band Coil (Black) 
A\-C Band Coil (Green) 
\. B Band Coil (Red) 
A Band Coil (White) 
3mH RF Choke Coil 
Coupling Transformer 
Output Transformer 
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The numbers in parentheses are keyed to the numbers on the parts drawings. 
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(10) 
3 aD 
(12) 

\ (13) 

4 (14) 

<¢. (15) 
X46) 


Xx a7 


x (18) 


4 (19) 


(20) 


(21) 
~~ (22) 


ce (23). 


(24) 


Part No. + Description, 
Other Parts 


VCla 245pF Variable Capacitor (Ganged) 
VClb 89pF Variable Capacitor (Ganged) 
VC2 12pF Variable Capacitor ° 
VC3 30pF Trimmer 

VR1 5K Variable Resistor 

VR2 10K Variable Resistor 

VR3 5K Semi-fixed Resistor 

SP 2}/2” Speaker 

jl | Earphone Jack 

J2 Adaptor Jack 

ANT. GND. Terminal 

SsWw1 Band Switch 

Quantity 

cae Knobs, Large 

RNa Knobs, Small 

1—_~ Printed Circuit Board 

1 Front Panel (Pre-mounted) 
1 Plastic Case 

1 Back Board 

2 Adaptor Jack and Trimmer Boards 
Se Plastic Battery Case 

1 Earphone 

3 Screws, 3X5 m/m 

6 Screws, 3X10 m/m 

2 Screws, 3X15 m/m 

2 Screws, 2X10 m/m 

4 Screws, 3X5 m/m (Self tap) 
% Screws, 3X8 m/m (Self tap) 
12 Nuts, 3 m/m 


2 Nuts, 2m/m 
Wires and Tube 
Coil of Solder 
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STEP-BY-STEP ASSEMBLY Fas 


The circuit board will be wired in the following steps. Be very careful in soldering not 
to use too much solder and short adjacent foils together. ; 


Resistor 


solder 
DETAIL-1 
START 
Install each resistor to the (e) 
circuit board in the fol- 
lowing steps. @) ° Oo 
r i 1 )R1 33KQ (orange-orange- orange) | a (e) 
i H ( (brown -red-orange)_ 
ie R4 33KQ (orange- sorange- orange) 71 
IE , RS 10KQ (brown. black-orange) : 
GX) )R6 560 0 (green- -blue- brown) Fadil SS : 
I (\4 Solder all leads to the foil | : CONTINUE 
side of the circuit board. Do }}' 
not fill the other holes with $)R3_1000 (brown-black-brown) 5 
| __ solder. After soldering clip | v oY p mS OTT) aT Tarr = = Ph 
Dene. off the -excess lead lengths. | \) poy es te ede Cob a eae re t 
ake SILER OEE EDL TET pen aacaes as 
oa ° -c- Co pe fi) R9 2200 (EEES ran 


) Solder all leads Lae “clip 
off the excess lead lengths. 


GO TO FIGURE-2_ 


FIGURE-1 
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When attaching the electrolytic capacitors, 
The negative leads are identified by a minus (— 
lead, and the connection on the board can be c 


} indicated by E,C, and B. Mount | 


: od 


# on the circuit board in the fol- 
# lowing steps. 


I és) C12 220H£ electrolytic. 
| Be sure that the’ correct 
polarity is observed. 


ect 220K £ leciralyiise 
Observe polarity. 


RES “S3HE electrolytic, 
Observe polarity. 
rcs 33 33H £ electrolytic. r 1s Spf disc. 

Observe polarity. & ) C15 _ _5pf ae seni Pasa 
b.)C7 33H£ electrolytic. 
Observe polarity. 


[es 


| _Observe polarity, 


(QQ) Solder ailieads and clip 
off the excess lead lengths. 
Mea a i ee el) 


CONTINUE 


= atc 


a a die ceramic. 


Cae all leads can “i 
ff the excess lead lengths. 


33H electrolytic! 


GO TO FIGURE:3 


FIGURE-2 


ry CONTINUE 


| The Mereirises and Hidde will 


Eps eee whine 5 
=="6 0 i 


| 

} be installed on the circuit board IS 193 2SB6. Position the} 
j in the following steps: solder the a i Ss transistor as shown to identify 
| leads after each transistor is | fe Ou O its leads: 
| installed; then clip off the excess cia ed | One EMITTER(E) j 
; _lead_lengths. Joe. Se BASE(B) 

renee @) . | COLLECTOR(C) 
(silicos transistor) 
| Install the transistor in the Pea We é a fee that the collector lead is 
} following manner as shown. pea es MN identified bya mark on the case. 
| Position the flat. side of the uot (1 -e> ie) i Q?. _2SB54. Moust a8 abo = 
j transistor with the outline of oe ot} LCV G2 _2SBS4. Mount Sop Cheha 


} the flat on the circuit board. 


| The positive side is the end with’ 
the black band. 


i ; GO TO FIGURE- 
JCOLLECTOR = EAI BOARD o 4 
| Then insert the: transistor leads O ° @) 
into correct holes which are ° 


each transistor about 1/4” above | 
the circuit board. 


FIGURE-3 


be sure they are mounted with proper polarity. 
—) sign on the capacitor next to the negative 
hecked with pictorial diagram. FIGURE 2, 


a 


a 


eofithe 9" * 


a wed C3 O Green 
Y Transformers and coils will be | Black 
installed on the circuit board in | ¥ 
the following steps. Solder the ' MS CONTINUE 
i leads after each component is 
installed, il : 17 )LA A-band coil white mark | 
QQ D-band coil black mark ban (solenoid winding) 
(universal winding) . Mount as aboves _ 
Install the coils in the following 


| manner, as shown. ; ( TI Coupling transformer. 

i (small transformer) 
H Mount the coupling transformer on the | 
circuit board at Tl. 


Bend the tabs of the transformer under 
! the board | and solder fora rigid mounting. 


x ‘T2. “Output” transformer. : 
[Sai Mocnti ese abere- 


GO TO FIGURE-5 


isceuha ane 
Mount as above. 


red marke 
» (actencia winding) 
Mount as above. 


FIGURE-4 


CONTINUE 


e variable Sanactints’ : ; 
select switch and variable resistor | ; ae Be in yVRI SKA Pogencraien ay 
ane The variable resistor VRI | 

——=== =< = js mounted from the lettered 
YCi Main “tuning V.C. = side of the board at VRI. 
Mount the variable capacitor ra Se = 
from the lettered side of the 
circuit board. The three 3X5%m 
screws are 
the foil side to 


Mount the teatieed resistor 

from the lettered side of the | 
circuit boad. The lugs are} 
bend to the foil side. t 


Mount the ears V. Gc 
on the circuit board at VvC2. 


/")SW1 Band select switch 
Mount the band switch SW1 
from the lettered side of the 
board with the lugs going 
through the holes. T )VR2 10KA Volume control with 
Then the lugs are soldered as ' Switch Mount the volume contro! 
to the foil side. on the board at VR2. 


GO TO WIRING 


FIGURE-5 


a ay ; 
fe ar. 
ie ~ i 


ep ree neh 
pasty 


- PGT 
SupiLts, 


POT TO 


’ 
! 
’ 
’ 
1) 
’ 
i] 
J 
’ 


-_ 
3 


ee 


su 
td 


ce : VCle 
oe stator terminal 


VClb 
stator terminai 


VCla 
stator terminal 


stator >. 

terminal terminal ES 

DETAIL-2 ay 

WIRING e 

Do wiring in the following steps. Use thicker yellow wire unless indicated. Alphabets e 
and numbers are printed on PCB so that wiring may be done easier. Wires supplied are 2 
uncut, and therefore they should be cut to required lengths and each end of them should be a 
stripped about 1/47. The main tuning capacitor is a 2 gang variable capacitor which con- e 
sists of the maximum capacitance of 89 and 245pF. 245pF is placed on PCB side. e- 


(3 Connect a 2” wire from VClb stator terminal of the main tuning capacitor to the 

. point A hole of L1 (D band coil, black mark), and solder. See Detail-2. : 

(' ) Connect a 2!/.” wire to the stator terminal of bandspread capacitor VC2 and solder. 
3 See Detail 2. ; 

Mh) Connect the wire coming from VC2 stator terminal to VCla stator terminal. Do 

-not solder now, but do in next step. See Detail 2. 

) Connect a 4” wire to VCla stator terminal and solder. 
es Connect the other end of the 4” wire through the point B hole to the S1 lug on the 
foil side and solder. See Details 2 and 3. 

) Connect a 10” wire to VClc stator terminal and solder. | 
) Insert a 10” black wire (thicker wire) through E hole from the lettered side and 
solder on the foil side. 
ESC’ Connect a 2'/2” wire from $2 lug on the foil side. to the foil side of C2 0..005#F, 
ia and solder. See Detail 3. 
\ t- ) Connect a 1-3/4” wire from S3 lug to the foil side of Cl 0.005#F, and solder. See 
' . Detail 3. 
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DETAIL- 3 


} Connect a stripped wire from the earth lug (rotor terminal) of bandspread VC2 to the 

point 1 hole and solder. See Detail 2. 

Note: It may often be difficult to do wiring if you cut the wire at the required 

length from the first. It would, therefore, be better to insert a long wire from the 
foil side through the hole and solder to the lug first and then cut it at about 1/8” 

.. /iength on the foil side, bend it and solder. See Detail 4. 

(#\) Mount a 1” bare wire on the line 2 jumper and solder. Mount this.jumper wire -as 
you would a resistor, flush with the board. . 

Oa In a like manner, a 1” bare wire on the line 3 jumper and solder. 

OS ) In a like manner, a 1” bare wire on the line 4 jumper and solder. 


OX (Connect a bare wire from each of the 3 lugs of the regeneration control VR1 5KQ 
to the points 5, 6 & 7 respectively, and solder. See Detail 4. 


ata Gee Tt a 


DETAIL~4 


ome) In a like manner, connect a bare wire from volume control VR2 to the points 8, 9 & 
10, and solder. 

KX ) Connect a bare wire from one SW lug of VR2 to the point 11 on PCB, .and solder. 
See Detail 7. 

(><) Solder the green lead of coupling transformer T1 to the point 12 on PCp: 

( ) In a like manner, the red lead of T1 to point 13. 

( ) In a like manner, the white lead of T1 to the point 14. 

eS ) In a like manner, the black lead of T1 to the point 15. 

x ) Solder the green lead of output transformer T2 to the point 16. 

( ae ) In a like manner, the red lead of T2 to the point 17. 

G MD In a like manner, the white lead of T2 to the point 18. 

ee ) In a like manner, the black lead of T2 to the point 19. 

Lt ) Cut each of the thin black and yellow wires in half. 

SO) Connect each of the black wires to points 20 and 21, one to point 20 and the other 


: point 21. 
( Connect each of the yellow wires to points 22 and 23, one to point 22 and the other 
to point 23. 


Solder a thin white wire to the point 24. 


) Twist together the black, yellow and white wires coming from points 21, 23 and 24. 


(- Solder the yellow wire coming from the point 23 to the lug 1 of earphone jack. See 
Detail 5. 
) Solder the white wire coming from the point 24 to the lug 2 of 
earphone jack. 


x ) Solder the black wire coming from the point 21 to the lug 3 of 
‘earphone jack. DETAIL-5 

(X ) Twist together black and yellow wires coming from points 20 and 22. 

(70) Solder the black wire coming from the point 20 to one terminal of speaker. 

Y<) Solder the yellow wire coming from the point 22 to the other terminal of speaker. 


—11— 
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The back board of the cabient will be installed with ANT and GND terminals and 
antenna trimmer in the following steps. 


( x) Install ANT and GND terminals on the back board from outside with 3x10 mm screws 
and nuts. See Detail 6. 


back board 


To ANT terminal lug. 


ant trimmer 


” 
To VC1C 


DETAIL-6 “Ray 


. 
( ee Install the antenna trimmer on the trimmer board with 2x10mm screw and nuts. 
\ 


These screw and nuts are found in the plastic bag with the trimmer, and are very 
small, See Detail 6. 


“ ) Install the trimmer board on the back board from inside with 3x15mm screws and 
nuts. See Detail 6. 


ox ) Install adaptor jack on adaptor jack board with the nut and washer supplied with the jack. 
) Install adaptor jack board on back board with 3x10 mm screws and nuts. 
\) Install battery case on the back board with 3X12mm screws and nuts. Install so 
that the red and black wires will be next to the adaptor jack—install so that when the 
; back board is put on the case the battery holder will clear the tuning capacitor, 

( ) Solder red wire of battery case to lug 2 of adaptor jack as shown in Detail 5, 

( ) Connect black wire of battery case to lug 3 of adaptor jack but do not-solder. 
Solder one end of 7” black wire to lug 3 of adaptor jack together with the above wire 
and the other end to point 25 on PCB. 


) Solder one end of 7” red wire to lug 1 of adaptor jack and the other end to switch lug 
of VR2. See Detail 7. 


( ) Insert the yellow wire coming from the main tuning capacitor and the black wire 
_ from point E through the tube provided. 


{/\ ) Solder the black wire coming from the point E to the GND terminal of ANT. input 
board from inside. 


math Te) cae 
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DETAIL-7 eon 

a ) Solder the yellow wire coming from VC1 to one lug of the antenna trimmer. . 
(Nv ) Connect the other lug of the antenna trimmer and the ANT terminal with a wire 3 
and solder. = 


( Be ) Install the speaker on the front Pannel with 3x5m/m self-tap screws. See Detail 8. 


( Y) Install the earphone jack on the front pannel. Sce Detail 8. : : : 
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DETAIL~3 ' 


a 


Fe the Maby cbe sa ape ta Nie a eee 


eigen 


OX Install the PCB in place. 


j Note: Bandspread should be kept at fully counter-clockwise. 


ae ) Turn the shaft of the mein tuning capacitor fully counter-clockwise, and fix the large 

knob with clear plastic indicator pointing to the 9o’clock direction. Make sure that 
the indicator line points to the 30o0’clock direction when the knob is turned fully 
clockwise. 

(C 4 ) Install on the bandspread shaft » nob with clear plastic indicator pointing to the 


dial O. Make sure that the indicator points to the dial 10 when the knob is turned 
fully clockwise. 


x ) Install the band switch knob in place and see that the white indicator line points to 
\ Band A when it is turned fully counter-clockwise. Make sure that the knob indicates 


A, B, C, and D of the band when it is turned. 


x ) Install the regeneration knob in place and see that the white indicator line comes to 
the top when the knob is turned and stopped in the middle. 


) In a like manner, install the volume knob in place. 


) Install the back board. It can be set easily if you push it trying to open the top and 
bottom of the cabinet. 


ADJUSTMENT .& OPERATION 


(j, ) Insert 4 1.5V “C” cell dry batteries (Radio Shack Cat No. 23-467 or 23-452) 

sin battery case in proper direction. 

( —) Connect ANT line to ANT terminal. 

( Mey Use GND line in case of necessity. 

(4 ) Turn the volume control knob iully clockwisd to turn the set on. 

( ) Turning the regenaration control knob clockwise, check if the set oscillates on A, B 

and C bands except D band. In case it does not oscillate on each band, adjust VR3. 
The adustment of VR3 should be done in the following steps. 

(\_/) Set the band switch at the band where it is most difficult to get oscillation. 

( “y,) Turn the mam tuning knob clockwise and set it at about 3/4 turn position. 

( v )y Turn the regeneration control knob clockwise and set it about 3/4 turn position, 

( ) Turn the VR3 with screw driver and set it at the position where oscillation happens. 
(It is easier to get oscillation if you turn it counter-clockwise looking from the VR1 
side.) 

For regeneration alignment, it is necessary to adjust VR1, VR3 and ANT trimmer. 
Antenna trimmer is for adjusting antenna input load. If it is turned fully clockwise, 
input increases and sensitivity rises, but oscillation becomes hard to occur. In case 

of regenerative receiver, the sensitivity is the best just before oscillation and lowers 

fo Yee 


— 


unless oscillation happens even if antenna input was increased. In case you use the 
ANT wire, the sensitivity is the best at the position where the ANT trimmer was 
rotated about 1 turn counter-clockwise from the point turned fuily clockwise. 

If oscillation does not happen after you have adjusted VR3, check it if antenna trimmer 
is not turned too much clockwise. 

Since the oscillation point changes a little at each station you reécive, you have to 
try to receive a station at the best sensitivity adjusting the regeneration control knob 
to set to the point just before oscillation. If the band spread knob is set at the dial 
10, the main tuning dial becomes the direct reading (the dial indicates exact frequency), 
and you can receive a station rotating the main tuning knob looking at the dial. 
And when you have received a signal, turn the bandspread to get the best sensiti- 
vity. The short wave broadcast is not transmitted at every frequency but only within 
the limited frequency range according to the international agreement. In case of the 
short wave broadcast, therefore, it is the point that you try to receive a station in 
the limited frequency. SW broadcast is largely affected by the time and season, 
and sometimes it becomes impossible to receive a station if the time is wrong. In 
general, due to the conditions of ionosphere the reception is good at night at low 


frequency, but at high frequency it is better in the daytime. 


NOTE: To save on batteries use the AC adaptor, Radio Shack Cat. No. 12-702, 


available from your dealer. 


a Se 
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IFS OUSHAYV EeLROUBLE 


If the radio does not work properly after assembly the following steps should help you to 
locate and correct the error. 
1. Recheck all the wiring. It is a good idea to have someone else check your work. 
Someone who is not familiar with the kit may notice something. you have overlooked. 


2. 90%’ of the kits returned for repair do not work properly due to poor connections and 


1 
' 


soldering. | 

3. Check to see that all trdtisistors have been installed with thin leads codtected to proper 
holes on the circuit board. 

4. Check to be sure the correct part is installed in the circuit as shown in the diagrams 
and called out in the instructions. 
Check for bits of solder or wire that may be lodged in the wiring. 

6. If you still cannot locate the problem check the voltage readings as shown on the chart 
below. All readings are with a VTVM and may vary +20%. 

7. The schematic and circuit description may help in indicating where to look for problems. 


VOLTAGE CHART 


Voltage checks can be made with a vacuum tube voltmeter (VITVM) or multitester at 


certain points in the circuit. 
These readings are obtained at the transistor leads and are referred to ground (plus) 


potential. 
OleSGs04, CaO. 01V, pete: GG 
(NPN) = Bi==5.0Vae) |) ee EB _0..6V, 
E —5.8v </ ; 
Q2 2S8B54 C —5.2Ve E—C 4.1V G 
EXD) Te ee EF oS iy uA 
E —1.0V ¢ a 
Og 2SB56 Cue 5. 4V, EC moe 
(PNP) B —1.9V E—B 0.2V 
: 3; Se AY 


EXTERNAL ANTENNA 


This kit has been supplied with a 6 feet length of antenna wire, which should be ade- 
quate for local AM or short wave reception. For optimum reception an external antenna 


is recommended (Radio Shack No. 278-1373). To install external antenna, see Fig 7, 


i ae 


at 


Following installation of the antenna use a slot screwdriver to adjust the trimmer capacitor, 


located on the back panel, to one turn counter-clockwise from maximum clockwise position. 


50' ANTENNA 


Figure 7 External Antenna for Globe Patrol Receiver 


OPERATIONAL USE 


There are five operating controls on the Globe Patrol short wave receiver. Their functions 
and use are described below. There is also a phone jack for earphone listening when 


desired. See front panel view, Figure 8. 


“BANDSPREAD~ 
MAIN TUNING. 
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- OPERATING PROCEDURES 


When you first operate your receiver, it is recommended that you first tune in the 
Standard AM Broadcast Band (Band D). This band will be the easiest to tune and the 
stations will be familiar to you. You will probably notice that you can receive many stations 
that you had not listened to before. When tuning, use the BANDSPREAD control as a fine 
tuning control. This will enable you to separate close stations and get a sharp and clear 
signal. 


TUNING THE BROADCAST BAND 


To operate the Globe Patrol short wave receiver on the AM Broadcast Band, perform 

the following steps: 

1, Turn the OFF-VOLUME control clockwise to turn on the switch. This radio does not 
require any warm-up time. ; 

2. Set the BAND switch to the band D. (for Broadcast Band). The white line on the knob 
is the pointer. 

3. Turn the MAIN TUNING dial in either direction until a station is heard. The broadcast 
band frequencies are marked on the black dial. 

4, Set the REGENERATION control to the point where the signal is strongest without 
much background noise. Background noise may sound like static or hissing. 

5. Set the OFF-VOLUME control to the level desired. 

6.—-Adjust the BANDSPREAD dial for the clearest signal. It may be necessary to separate 
stations that are close together. This can be done easily by fine tuning. 

7. Readjust the OFF-VOLUME control if necessary. 


MAIN TUNING DIAL 


The main tuning control is a variable capacitor which is varied to produce resonance at 
the various transmitting frequencies of the band in use. This control is used to locate a 
station and is very sensitive. It is used for tuning most standard broadcast stations and for 
scanning the short wave bands. The BANDSPREAD dial can be used to spread out a small 
area of the MAIN TUNING dial over the whole BANDSPREAD dial, and fine tuning can 
be accomplished. This_tuning-dial-has four calibrated frequency ranges, each in a different 


color to make it easy to use. The bands and color-coding are listed in the table below. 


FREQUENCY CALIBRATION 


12 MHz to 30 MHz Blue 
4.5 MHz to 12 MHz Red 
1.5 MHz to 4.5 MHz Green 


590 KHz to 1600 KHz 
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BANDSPREAD DIAL 


The BANDSPREAD control is also a variable capacitor which is used for fine tuning of 
the station after an approximate dial location has been set on the MAIN TUNING dial. 


REGENERATION Z 


This control is used to adjust the RF sensitivity on all bands. When weak signals are 
teceived, advance the control clockwise until peak audio output is obtained. For strong 
signals adjust the control counterclockwise for best operation. If REGENERATION control 


is set too high, overloading will occur, resulting in oscillation and loss of audio output. 


BAND SWITCH 


This control is used to select the desired band for listening. The letters A, B, C, D 


above the control knob are the four switch positions which correspond to the letters A, B, 
C, D on the MAIN TUNING dial. 


OFF-VOLUME 


This control is a-combination of switch and potentiometer (variable resistor). When turned 
fully counterclockwise, the switch is in the OFF position and the radio will not operate. 
Turning this control clockwise turns on the switch and provides volume control by increas- 
ing the volume as it is turned in the clockwise direction, and decreasing the volume as it is 


turned in the counterclockwise direction. 


PHONE JACK 


The PHONE jack is provided on the front panel for plugging in the earphone for private 
listening. When an earphone is used, the speaker is automatically disconnected and the 


tadio canno. be heard except through the earphone. 


TUNING Short Wave Stations 


Tuning of short wave signals is a more precise operation. Short wave radio reception 
varies with many conditions that are beyond the control of your receiver and which may 
affect its performance. Examples of these conditions are atmospheric disturbances, barometric 
high’s, and low’s, lowering of the ionosphere at night-time, sun spots and radiation conditions, 


and daily and seasonal atmospheric variances. Short wave reception is also more dependent 
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on your own skill in tuning your receiver. Even with highly sophisticated re-lving systems, 
reception is at time very poor or very good. 

Sometimes “freak” conditions exist in the atmosphere which create good or excellent 
Teception from long distances or directions that would not normally be expected, adding fun 
and excitement to your short’ wave listening. Some short wave services such as amateur 
radio service, do not operate on fixed frequencies, and can be heard at any time within the 
various bands. For this reason, when tuning short wave stations, there is more dial scanning 
Tequired to find stations, and especially when the transmitting station is crystal controlled, 
the frequency limits within which the station can be heard are narrower and tuning must 
be more precise. The steps required to tune short wave stations can be summarized as 
follows: 

1. With the receiver turned on, select the band you wish to scan by setting the BAND 
switch to A, B or C. 

Set the BANDSPREAD control to the high end. The index on the knob should be at 
10. Observe the dial corresponding to the band selected. 

3. Slowly rotate the MAIN TUNING control across the entire dial, and repeat up and 


to 


down the dial as often as necessary. This process is called dial scanning, and when 
your skill improves, it may be done more rapidly. You may hear clicks and squeals, 
and sometimes code, voice or music. When you hear the clicks, this is usually a station 
which you are rapidly passing over. Go back and try to zero in on the click and it 
may become a voice or other signal. Squeals are somewhat similar. They are caused 
by the mixing of signals from two or more stations, and tuning down on them may 
produce a station. 

4. When you have located a station and have tuned in as sharply as possible with the 
MAIN TUNING control, use the BANDSPREAD control to separate stations and to 
fine-tune the desired station. 

5. The continuous wave (CW) code stations which you may receive while dial scanning, 
can be made to sound higher or lower in pitch (frequency) by use of the BANDSPREAD 
control, 
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WHERE TO LISTEN 


The four bands on the Globe Patrol short wave receiver provide coverage for many 
interesting world-wide radio services that can be monitored day and night. The services 
covered by each of the bands are described briefly here. When you aré familiar with the 
use of the receiver, you will be able to find stations more easily and to be able to locate 
your favorite stations and radio services at regular times, and you will be able to scan the 
dials for new stations with more success, 


BAND A 
Band A includes Amateur Stations, International Short Wave Stations, Military Stations, 
and Standard Time Signals. 


20 METER BAND—Frequency Range: 14.0 MHz to 14.350 MHz. Amateur 


This band is normally used for distances of 600 to 3000 miles, but has occasional openings 
of up to 7000 miles. The CW portion is from 14.0 MHz to 14. 2 MHz. In the United States, 
the phone band is from 14.2 MHz to 14.350 MHz. Peak distances are usually at sunrise and 
sunset. This is primarily a daylight band with night-time activity limited to the late-spring, 
summer and early fall months. 


19 METER BAND—Frequeucy Range: 15.1 MHz to 15.45 MHz. ISW 


Signals over extreme distances are heard after sunrise and throughout the daylight hours. 
Some night reception is possible during the summer months. 


16 METER BAND—Frequency Range: 17.7 MHz to 17.9 MHz. ISW 


Signals at this end of the Radio Frequency spectrum are significantly subject to changes 
in sunspot activity. The generally accepted theory is that, as the number of sunspots 


4ncrease, the higher frequencies are received over longer distances. Therefore, at the peak 


of the solar cycle, this band should offer wonderful possibilities of daylight DX (long range 
reception). (Note: The solar cycle peak occurs at eleven year intervals. The, last peak 


occurred in 1958-59.) $964 -/970 19 £6 — 1991 
15 METER BAND—Frequency Range: 21.0MHz to 21.450 MHz. Amateur 


Normal distances that can be expected from this band are from 800 to 4000 miles with 
occasional openings of up to 8000 miles. This is a daylight band with peak distances occurr- 
ing during the daylight up to sunset. Summer time produces a combination of long distance 
and short distance “skip”. During winter evenings the band is usually dead with signals 
limited to “line of sight” signals, sometimes referred to as “ground waves”, The U.S. 
phone portion of this band is 21,250 MHz to 21. 450 MHz. | 


a DY 


— wpe V 


Mel 


DE GS EN aE REN Be 


eS ee 


{ 
ih Aare 


Fits Satan 


Sh 


Nee Bre. 
MW 


wo 


; woe’ — 
er 
if 


BY ae a gs: Vest acs SNS aS} 


14 METER BAND—Frequency Range: 21.450 MHz to 21.7 MHz. ISW 


Signals in this -band are subject to changes in sunspot activity. At times this band will 
have stronger signals than the 16 meter band due to a buildup of ionospheric return from 
frequencies higher than 21 MHz. Many international stations are now moving into the 14 
meter band in anticipation of better sunspot conditions. 


2 


10 METER BAND—Frequency Range: 28.0 MHz to 29.7MHz. Amateur | 


The CW portion of this band is from 28.0 MHz to 28. 9 MHz; the U.S. phone portion. is 
28.5 MHz to 29.7 MHz. Normal distance ranges from 1000 to 5000 miles with occasional 
openings of up to 10,000 miles-or better. Summer time produces a phenomenon commonly 
referred to as “short skip” with intermediate distances of 200 to 800 miles. During winter 
evenings the band is normally closed with ground wave signals limited to 25 to 50 miles. 


During this period the waves act in a similar manner to VHF (very high frequencies) or 
television frequencies. 


BAND B 


Band B includes Amateur Stations, International Short Wave Stations, Aircraft, Maritime, 
Mobile, Military Stations, and Standard Time Signals, 


60 METER BAND—Frequency Range: 4.75 MHz to 5.06 MHz. ISW 
_ This is primarily a domestic band broadcasting to local listeners. However, it is often 


possible to receive such signals at considerable distances. The 60-meter region is designated 
as the “Tropical Band” since many of the stations using it are located in South and Central 
America. On occasion, the central and southern parts of Africa are also heard. Best recep- 
tion on this band is during the winter months in the early evening. 


49 METER BAND—Frequency Range: 5.95 MHz to 6.2 MHz. ISW 


The behavior of this band is somewhat similar to the 60-meter band. However, it is 


occupied -by -verystrong international broadcasting Stations and, for this reason, may at 
times be more consistent. 


41 METER BAND—Frequency Range: 7.1MHz to 7.3 MHz. ISW 


A shared band that will, at times, have interference from other services. Amateur radio 
stations will be heard occasionally between 7 MHz and 7.3 MHz with voice signals between 
7. 2 MHz and 7,3 MHz. 


During the evening hours, strong international broadcasting stations almost completely 
take over this band. 


40 METER BAND—Frequency Range: 7.0 MHz to 7.3 MHz. Amateur 


This band is good for distances of 150 to 2000 miles. As with the lower frequencies, the 
distance increases during the dark hours with occasional openings up to 5000 miles. 


31 METER BAND—Frequency Range: 9.2 MHz to 9.7 MHz. ISW 


This band offers the greatest coverage of all. Primarily a night-time band, it offers some 
daylight listening as well. It also holds up well during the winter evenings, making it one 
of the best all-round bands in the spectrum. 


25 METER BAND—Frequency Range: 11.7 MHz to 11.975 MHz. ISW 


The daylight reception is somewhat improved over the lower frequencies. Evening recep- 
tion is possible at certain times of the year but not as regularly as on the lower bands. 


BAND C 


Band C includes one or two stations at the high end of the standard AM broadcast band 
(between 1500 and 1600 KHz), the 160-meter amateur band, the 80-75 meter amateur band, 
international short wave stations, ship-to-shore radiotelephone, aircraft, maritime mobile 


service (large ships), military stations, and standard time signals. 
80-75. METER. BAND—Frequency Range:..3..5.MHz.to.4 MHz 


This band, normally used for distances of 50 to 500 miles, has occasional openings of up 
to 3000 miles at night. CW is from 3.5 MHz to 3. 8 MHz; phone is from 3. 8 MHz to 4 MHz. 


BAND D 
Band D covers the standard AM broadcast band from 550 KHz to 1600 KHz. Below 550 


KHz a few long range code communication stations may also be heard, but are not likely 
to be intelligible because of their use of high speed transmission devices. 
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to radio operations from fishing 
fleets, pleasure craft, rescue operations, and .weather broadcasts. Somé of the radio services 


you can hear on your Globe Patrol receiver are listed below. 


Amateur Radio 
International Short Wave Broadcasting _ 
Ship-to-Shore Mobile Radio Telephone 

Aircraft Radio Service 
Military Radio Stations 
Maritime Mobile Radio Service 
Standard Time Signals—WWYV and CHU 
Citizens Radio Service 


lists of stations in book and radio stores. 
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FREQUENCY CONVERSION 


Communication receivers are calibrated in Megahertz, or for the Broadcast, Band, in 
<_Kilehertz, which mean millions of cycles or thousands of cycles, respectively. Wavelengthe; 


chowever, are _measured-in-meters. The distance that a wave covers in meters re the 


next radio wave starts is the wavelength. The number of cycles that occyr in one second 
[he number of cycles that occyr im one _s¢ 


a a een ene nanan agg vas 
for each meter that the wave travels, is the frequency and may be expressed in cycles (Hertz), 
h s, thousands, or millions. . 

Many stations, particularly international short wave broadcasting stations, announce their 
frequency in meters. Amateur operators refer to amateur bands in meters. Kilohertz may 
be converted to meters by using this simple formula: 


300, 000 = 
TST MAR ees 
Example: 
300, 000 ‘i 
. 1500 KHz = 200 meters 


Megahertz may be converted to meters by the following formula: 


300 : 
Frequency ii Megahertz __ Wavelength in meters 
Example: 
ote = 42,5 meters 


7. 1 MHz 


The conversion from meters to Megahertz (or Kilohertz) uses the same formula: 


300 


42,25 meters = 7.1 Megahertz 
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THEORY OF OPERATION 
OVERALL CIRCUIT 


The Globe Patrol short wave receiver is a regenerative circuit with three transistor stages, 
a detector stage, an antenna input circuit, an output, and a power supply. The receiver is 
constructed of basic and rugged circuits for dependable operation, ‘but by the use of well- 
engineered design principles, gives high performance despite its relatively simple construction. 
The electronic principles upon which the receiver is designed, are described stage-by-stage 
in the following paragraphs. 


ANTENNA TUNING CIRCUIT 


The antenna tuning circuit need not create undue concern for complexity, for in reality, 
it consists of four simple circuits arranged so that only one of them will be used at a time, 
just by switching the BAND switch. To understand its operation, consider the circuit of 
only one band, band D for instance. This is the broadcast band whose limits are 550KHz 
to 1600 KHz. 

If the other three band coil were not in the circuit, the simple tuning circuit for the 
broadcast band would be as shown in Figure 9. In this simplified circuit, the signal from the 
antenna is coupled into the tuning circuit through 30pF capacitor VC3. A condition of 
resonance is produced in the inductive-capacitive (LC) tuning circuit. The tuning -circuit 
consists of the MAIN TUNING capacitors VCla and VClIb in parallel with the primary 
winding of the band D coil. The series combination of the variable BANDSPREAD capacitor 
VC2 provides a small amount of additional capacitance which is used for fine tuning over 
small areas of selected bands. 


Figure 9 ‘Luning Circuit for Broadcast Band, Simplified 
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For the short wave bands, the 89 pF variable capacitor VCIb is not needed, and switching 
the BAND switch to A, B, or C, eliminates it from the circuit. The simplified tuning circuit 
for the short wave bands would be as shown in Figure 10. 


Figure 10 Tuning Circuit for Short Wave Bands, Simplfied 
RADIO FREQUENCY (RF) AMPLIFIER 


Transistor Ql is an RF amplifier. it is a grounded emitter circuit in which the amplified 
output is taken from the collector. When the transistor goes into conduction by correct 
adjustment of the bias with the REGENERATION control, a small portion of the output is 
coupled back through 0.0054F capacitor C2 to the tickler coil. This starts and sustains 

—oscillation-at.the frequency of resonance-as-selected by the tuning controls. The tuned signal 
is coupled to the base of the transistor through 0.005#F capacitor Cl. The bias circuit, 
which controls the amount of voltage on the base of the transistor and thus controls its 
operating point, consists of resistors R1, R2, and variable resistor VR1, which is the 
REGENERATION control. The amplified collector output voltage is also controlled at -6V 
by action of the RF choke, which is part of the detector circuit. A simplified diagram 
of the RF amplifier circuit is shown in Figure 11. 


C2 
BAND 
OIE CTICKLER 0.00 SF 
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Figure 11 RF Amplifier Circuit, Simplified ws 
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DETECTOR CIRCUIT 


The audio detector circuit illustrated in the simplified diagram of Figure 12 consists of a 
3mH RF chock, the 1N60 diode, and the 10K variable resistor VR2, which is used to 
control the volume. The RF choke controls the output of the transistor Q1 collector at -6 
volts and isolates the RF from the -6 volt DC source. The 1N60 diode is a point contact 
germanium diode which detects the audio and does not pass high frequency RF signal. The 
10K variable resistor VR2 at the output of the detector circuit provides low-level volume 


control at the input to the first audio amplifier stage. 
D1 


FROM hee 


COLLECTOR 
OF Ql 


TO BASE 
OF Q2 


a gv Figure 12 Detector Circuit, Simplified 
FIRST AUDIO AMPLIFIER 


The first audio amplifier amplifies the demodulated RF signal. It is a low level class A 
amplifier, whose input signal is taken at the 10K variable resistor VR2 and coupled to the 
base of transistor Q2 (a medium gain 2SB54 PNP transistor) through 33#F coupling capacitor 
C6. Resistors R4 and R5 determine the base-emitter bias for the transistor. Resistor R6 
is the emitter stabilizing resistor which is by-passed for RF by the 33#F capacitor C7. The 
output signal is developed across coupling transformer T1, which acts as the collector load 
impedance. The collector voltage and the emitter current are kept relatively low to reduce 


the noise. Figure 13. Q2¢ 
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Figure 13 First Nadie Amplifier, Simplified —6V 
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POWER OUTPUT STAGE 


This is a single-ended power amplifier circuit. Transformer coupling between the Q2 and 
Q3 transistor stages provides high power efficiency and matches the load of the first stage 
to the input of the second stage, giving high power gain. The secondary winding of trans- 
former T1, coupled to the base of Q3 introduces the audio signal to the base and also acts 
as the base DC return path. The power output stage is a high gain 2SB56 transistor, 
transformer coupled to the PM speaker. Base-emitter bias is provided by resistors R 7 (5. 6 K) 
and R8 (3.3K) respectively. Resistor R9 is the emitter stabilizing resistor, by-passed by’ 
33 #F capacitor C9 for frequencies above the audio range. The 33 uF capacitor C 8 prevents 
loss of signal in the bias network. Transistor Q3 collector output is coupled to the speaker 
by matching transformer T2 whose primary is shunted by 0.0054F for high frequency 
attenuation and to protect against distortion in the speaker. See the simplified diagram, 
Figure 14. 
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INTRODUCTION 


Your SCIENCE FAIR™ Globe Patrol short wave receiver is a four- band, three transistor 
receiver which can tune stations all the way from the AM broadcast band to thirty 
Megahertz. 

You can listen to amateur stations, foreign broadcast stations, ships at sea, aircraft, and 
many other exciting radio services, just by switching bands with a simple turn of a knob. 
This compact transistorized receiver has a main tuning dial and a bandspread dial, RF gain 


circuit, a choice of earphone or speaker output, and front panel band selection. 


FEATURES 


Continuous AM reception from 550 KHz to 30 MHz in four bands (Standard AM broadcast 
plus three short-wave bands). 
BANDSPREAD tuning on all four bands (on the broadcast band it is used for fine 


tuning). 


BAND Switch on front panel 

REGENERATION control for increasing the sensitivity to weak signals 
All solid-state for instant reception (no warmup time required). 

Front panel jack for earphone 

External connection for antenna and ground 

Built-in 2-1/2 inch PM speaker 

A.C. Adaptor jack 


NOTE: Please read the Kit Construction Guide before proceeding. 
It contains valuable information on unpacking, parts identification, tools, soldering 


and step-by-step instructions. 
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PARTS LIST | 
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The numbers in parentheses are keyed to the numbers on the parts drawings. — es a 
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Part No. ; ay? Description 
ae @) Resistors, 1/8 Watt — 
(1) .-R1,-R4 ce Ss (Orange- orange SPange) 
R2 . on 12kQ_ . (Brown-red-orange) 
“R3, R10= agt : 1000 (Brown-black- brown) © 
410k2 (Brown- black-orange) 
~\ 5602 (Green-bhie-brown) 
“75. 6kQ (Green-blue- Ted) 
43. 3kO, (Orange-orange-red) 
2200 (Red-red-brown) 
Capacitors ‘ 
(2) *Cl, C2, C5, .C10 0.005#F. Disc 
(C3. ee 0, OLaR. Disc 
C4 Pel S80, O20R Disc 


d<@) C6, C7, C8, C9 33xF Electrolytic. 
C1112 220HF Electrolytic = 
Cre: 3pF Disc ae 
Cia, Cib 5pF Disc 


Diode and Transistors 
av (4):-DI«. 7 1N60 Diode (Audio Detector) : “ 
‘) Ql ~~~ 2SC394 Silicon Transistor 

Je me se hi 2SB54 Germanium Transistor © 
2SB56 Germanium Transistor. 


Coils and Transformers 
D Band Coil (Black) 
-4.C© Band Coil ‘(Green)- 
\. B Band Coil (Red) 
A Band Coil (White) — 
3mH RF Choke Coil 
Coupling Transformer 
_ Output Transformer. 
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Part No. ‘ . Description 
Other Parts . 
VCla 245pF Variable Capacitor (Ganged) 
VCib 89pF Variable Capacitor (Ganged) 
12pF Variable Capacitor 
30pF Trimmer 
5K Variable Resistor 
10K Variable Resistor 
5K Semi-fixed Resistor 
21/2” Speaker 
| Earphone Jack 
Adaptor Jack 
ANT. GND. Terminal 
SW1 Band Switch 


Quantity 

2s Knobs, Large 

Be Knobs, Small 

~~ Printed Circuit Board 


1 Front Panel (Pre-mounted) 
Plastic Case 
Back Board 
Adaptor Jack and Trimmer Boards: ~ 
Plastic Battery Case 
Earphone 
Screws, 3X5 m/m_ 
Screws, 3X10 m/m 
Screws, 3X15 m/m 
Screws, 2X10 m/m 
Screws, 3X5 m/m (Self tap) 
Screws, 3X8 m/m (Self tap) 
Nuts, 3m/m : 
Nuts, 2m/m 
Wires and Tube 
Coil of Solder 
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( ~ Install the PCB in place. 

\ / Note: Bandspread should be kept at fully counter-clockwise, 

ea ) Turn the shaft of the mein tuning capacitor fully counter-clockwise, and fix the large 
: knob with clear plastic indicator pointing to the 9o’clock direction. Make sure that 


the indicator line points to the 3o0’clock direction when the knob is turned fully 


¢ 


clockwise. 

» ) Install on the bandspread shaft » nob with clear plastic indicator pointing to the 
dial O. Make sure that the indicator points to the dial 10 when the knob is turned 
fully clockwise. 

(%_) Install the band switch knob in place and see that the white indicator line points to 

ee Band A when it ts turned fully counter-clockwise. Make sure that the knob indicates 

A, B, C, and D of the band when it is turned. 

Install the regeneration knob in place and see that the white indicator line comes to 

the top when the knob is turned and stopped in the middle. 


In a like manner, install the volume knob in place. 


Install the back board. It can be set easily if you push it trying to open the top and 
bottom of the cabinet. 


ADJUSTMENT .& OPERATION 


(j, ) Insert 4 1.5V “C” cell dry batteries (Radio Shack Cat No. 23-467 or 23-452) 

fin battery case in proper direction. 

( “) Connect ANT line to ANT terminal. 

( WV Use GND line in case of necessity. 

(4 ) Zurn the volume control knob fully clockwisd to turn the set on. 

( y Turning the regenaration control knob clockwise, check if the set oscillates on A,B 

‘Ve and C bands except D band. In case it does not oscillate on each band, adjust VR3, .. 
rf The adustment of VR3 should be done in the following steps. 

(U/) Set the band switch at the band where it is most difficult to get oscillation. 

( 1) Turn the main tuning knob clockwise and set it at about 3/4 turn position. 

( oy barn the regeneration control knob clockwise and set it about 3/4 turn position. 

( ©) Turn the VR3 with screw driver and set it at the position where oscillation happens, 
(It is easier to get oscillation if you turn it counter-clockwise looking from the VR1 
side.) 

For regeneration alignment, it is necessary to adjust VR1, VR3 and ANT trimmer, ~ 
Antenna trimmer is for adjusting antenna input load. If it is turned fully clockwise, 
input increases and sensitivity rises, but oscillation becomes hard to occur. In case 


of regenerative receiver, the sensitivity is the best just before oscillation and lowers 
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unless oscillation happens even if antenna input was increased. In case you use the 
ANT wire, the sensitivity is the best at the position where the ANT trimmer was 
rotated about 1 turn counter-clockwise from the point turned fully clockwise. 

If oscillation does not happen after you have adjusted VR3, check it if antenna trimmer 
is not turned too much clockwise. 

Since the oscillation point changes a little at each station you reécive, you have to 
try to receive a station at the best sensitivity adjusting. the regeneration control knob 
to set to the point just before ‘oscillation: If the band spread knob is'set at the dial 
10, the main tuning dial becomes the direct reading (the dial indicates exact frequency), 
and you can receive a station rotating the main tuning knob. looking at the dial. 
And when you have received a signal, turn the bandspread to get the best sensiti- 
vity. The short wave broadcast is not transmitted at every frequency but only within 
the limited frequency range according to the international agreement. In-case of the 
short wave broadcast, therefore, it is the point that you try to receive a station in 
the limited frequency. SW broadcast is largely affected by the time and season, . 
and sometimes it becomes impossible to receive a station if the time is wrong. In 
general, due to the conditions of ionosphere the reception is good at night at low 


frequency, but at high frequency it is better in the daytime. 


NOTE: To save. on batteries use the AC adaptor, Radio Shack Cat. No. 12-702, 


available from your dealer. 
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IF YOU HAVE TROUBLE 


If the radio does not work properly after assembly the following steps should help you to 
locate and correct the error. 
1. Recheck all the wiring. It is a good idea to have ‘someone else check your work. 
' Someone who is not familiar with the kit may notice somethiaiz. you have overlooked. 
2. 90%’ of the kits focumnes for repair do not work properly due to poor connections and 
_ soldering. 3 \ 
3. Check to see that all trafisistors have been installed oe thin leads contacted to proper ~ 
holes on the circuit board. 
4. Check to be sure the correct part is installed in the circuit as shown in the diagrams 
and called out in the instructions. 
5. Check for bits of solder or wire that may be lodged in the wiring. 
6. If you still cannot locate the problem check the voltage readings as shown on the chart 
below. All readings are with a VITVM and may vary +20%. 


4 7. The schematic and circuit description may help in indicating where to look for problems. 


VOLTAGE. CHART 


Voltage checks can be made with a vacuum tube voltmeter (VTVM) or multitester at 


certain points in the circuit. 
These readings are obtained at the transistor leads and are referred to ground (plus) 


‘ : potential. 
ene SESE nRY Ee Geabiany 
(NEM 500V 8 fli eB eO oy. 
i Dia is pest or é 
Q2 2SB54 C —5.2V © By 451V G 
(PNP) B —1.2V “" SE-B 0.2V UA 
E —1.0V ¢ C 
Q3 2SB56 C —5.4V ESC 3. 7V. 
(PNP) B —1.9V E—B 0.2V 
ERS | 


EXTERNAL ANTENNA 


This kit has been supplied with a 6 feet length of antenna wire, which should be ade- 
quate for local AM or short wave reception. For optimum ‘reception an external antenna 
is recommended (Radio Shack No. 278-1373). To install external antenna, see Fig 7. 
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Following installation of the antenna use a slot screwdriver to adjust the trimmer capacitor, 


located on the back panel, to one turn counter-clockwise from maximum clockwise position. 


Figure 7 External Antenna for Globe Patrol Receiver 


OPERATIONAL USE 


There are five operating controls on the Globe Patrol short wave receiver, Their functions 
and use are described below. There is also a phone jack for earphone listening when 


desired. See front panel view, Figure 8. 


Science Fair GLOBE PATROL 


-BANDSPREAD~ 
MAIN TUNING. 


Figure 8 Globe Patrol Short Wave Receiver 
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- OPERATING PROCEDURES 


When you first operate your receiver, it is recommended that you first tune in the 
Standard AM Broadcast Band (Band D). This band will be the easiest to tune and the 
stations will be familiar to you. You will probably notice that you can receive many stations 
that you had not listened to before. When tuning, use the BANDSPREAD control as a fine 
tuning control, This will enable you to separate close stations and get a sharp and clear 
signal. 


TUNING THE BROADCAST BAND 


To operate the Globe Patrol short wave receiver on the AM Broadcast Band, perform 

the following steps: 

1. Turn the OFF-VOLUME control clockwise to turn on the switch. This radio does not 
require any warm-up time. 

2. Set the BAND switch to the band D. (for Broadcast Band). The white line on the knob 
is the pointer. 

3. Turn the MAIN TUNING dial in either direction until a station is heard. The broadcast 
band frequencies are marked on the black dial. 

4. Set the REGENERATION control to the point where the signal is strongest without 
much background noise. Background noise may sound like static or hissing. 

5. Set the OFF-VOLUME control to the level desired. 


6, ~--Aedjust-the BANDSPREAD dial for the clearest signal. It may be necessary to separate 


stations that are close together. This can be done easily by fine tuning. 
7. Readjust the OFF-VOLUME control if necessary. 


MAIN TUNING DIAL 


The main tuning control is a variable capacitor which is varied to produce resonance at 
the various transmitting, drequencies of the band in use. This control is used to locate a 
station and is very sensitive. It is used for tuning most standard broadcast stations and for 
scanning the short wave bands. The BANDSPREAD dial can be used to spread out a small 


area \f the MAIN TUNING dial over the whole BANDSPREAD dial, and fine tuning can 


@ accomplished... This.tuning-dial-has four calibrated frequency ranges, each in a different 
color to make it easy to use. The bands and color-coding are listed in the table below. 


FREQUENCY CALIBRATION 


Blue 


12 MHz to 30 MHz 
4.5 MHzto 12 MHz Red 
1.5 MHz to 4.5 MHz Green 


550 KHz to 1600 KHz 
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* ©" BANDSPREAD DIAL 


The BANDSPREAD control is also a variable capacitor which is used for fine tuning of 
. the station after an approximate dial location has been set on the MAIN TUNING dial. 


REGENERATION 


This control is used to adjust the RF sensitivity on all bands. When weak signals are 
eceived, advance the control clockwise until peak audio output is obtained. For strong 
signals adjust the control counterclockwise for best operation. If REGENERATION control 


re ae is set too-high, overloading will occur, resulting in oscillation and loss.of audio output. 


BAND SWITCH 


This control is used to select the desired band for listening. The letters A, B, C, D 
above the control knob are the four switch positions which correspond to the letters A, B, 
C, D on the MAIN TUNING dial. 


OFF-VOLUME 


‘This control‘is ‘a’combination of switch and-potentiometer (variable resistor). When-turned 
fully counterclockwise, the switch is in the OFF position and the radio will not operate. 
Turning this control clockwise turns on the switch and provides volume control by increas- 
ing the volume as it is turned in the clockwise direction, and decreasing the volume as it is 


turned in the counterclockwise direction. 


PHONE JACK 


The PHONE jack is provided on the front panel for plugging in the earphone for private. 
listening. When an earphone is used, the speaker is automatically disconnected and the 


etadio canno. be heard.except through. the earphone. 


TUNING Short Wave Stations 


Tuning of short wave signals is a more precise operation. Short wave radio reception 
varies with many conditions that are beyond the control of your receiver and which may’ 
affect its performance. Examples of these conditions are atmospheric disturbances, barometric 
high’s, and low’s, lowering of the ionosphere at night-time, sun spots and radiation conditions, 


and daily and seasonal atmospheric variances. Short wave reception is also more dependent. 
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on your own skill in tuning your receiver. Even with highly sophisticated re-lving systems, 
reception is at time very poor or very good. “y 

Sometimes “freak” conditions exist in the atmosphere which create good or excellent 
reception from long distances or directions that would not normally be expected, adding fun 
and excitement to your short’ wave listening. Some short wave Services such as amateur 
tadio service, do not operate on fixed frequencies, and can be heard at any time within the 
various bands. For this reason, when tuning short wave stations, there is more dial scanning 
required to find stations, and especially when the transmitting station is crystal controlled; 
the frequency limits within which the Station can be heard are narrower and tuning must 
be more precise. The steps required to tune short wave stations can be summarized as 
follows: 

1. With the receiver turned on, select the band you wish to scan by setting the BAND 
switch to A, B or C., He 

2. Set the BANDSPREAD control to the high end. The index on the knob should be at 
10. Observe the dial corresponding to the band selected. . 

3. Slowly rotate the MAIN TUNING control across the entire dial, and repeat up and 
down the dial-as often as necessary. ‘This process is called dial scanning, and when 
your skill improves, it may be done more rapidly. You may hear clicks and squeals, 
and -sometimes,..code, voice or music. When you hear the clicks, this is usually a station 
which you are rapidly passing over. Go back and try to zero in on the click and it 
may become a voice or other signal. Squeals are somewhat similar, They are caused 
by the mixing of signals from two or more Stations, and tuning down on them may 
produce a station. | 

4. When you have located a Station and have tuned in as sharply as possible with the 
MAIN. TUNING control, use the BANDSPREAD control to separate stations and fo 
fine-tune the desired station. ae 

5. The continuous wave (CW) code stations which you may receive while dial scanning, 
can be made to sound higher or lower in pitch (frequency) by use of the BANDSPREAD 
control, . . 
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WHERE TO LISTEN | 


The four bands on the Globe Patrol short wave receiver provide coverage for. many : 
interesting world-wide radio services that can be monitored day and night. The services a 
covered by each of the bands are described briefly here. When you aré familiar with the — 
use of the receiver, you will be able to find stations'more easily and to be able to locate : 
your favorite stations and radio services at regular times, and you will be able to scan a tne 
dials for new .stations with more.success, 


BAND A 


Band A aneludes Amateur Stations, International Short Wave Stations, Military Stations, 
and Standard Time Signals, — 


20 METER BAND—Frequency Range: 14.0MHz to 14.350MHz. Amateur 


This band is normally used for distances of 600 to 3000 miles, but has occasional openings : 
of up to 7000 miles. The CW portion is from 14.0 MHz to 14. 2 MHz. In the United States, : 
the-phone band is from 14.2 MHz to 14, 350 MHz. Peak distances are usually at sunrise and ; 
‘sunset. This is primarily a daylight band with night-time” ectiits denied. to. the late: spring, 
summer and early fall months. : et Dea Ce ae 
19 METER BAND—Frequeucy Banee 15. 1 MHz to 15. 45 MHz. ISw. : 


Signals over extreme digtences are heard after ‘sunrise and throughout ne daylight hours. Par ser 
Some night reception is possible during the summer months. : 


16 METER BAND—Frequency Range: 17.7 MHz to 17.9 MHz. ISw Pe eas “ as 


- Signals at this end of the Radio Ree ruency spectrum are significantly subject to changes = ee 
in sunspot activity. The generally accepted theory is that, as the number of sunspots _ 2 
dncrease, the higher frequencies are received over longer distances. Therefore, at the: peak canes 
of the solar cycle, this band should offer wonderful possibilities of daylight DX (long range . ae 
reception). (Note: The solar cycle peak occurs at eleven year intervals. _The, last. peek 


occurred in.1958-59.) $964 -/970 19 £6- 1991 go ieee 
15 METER BAND—Frequency Range: 21.0 MHz to 21. 450 MHz. Ataatere ER cee misu ke 


Normal distances that can be expected from this band are from 800 to 4000 miles with 2 
occasional openings of up to 8000 miles. This is a daylight band with peak distances occurr- | 
ing during the daylight up to sunset. Summer time produces a combination of long distance a Hs 
- and short distance “skip”. During winter evenings the band is usually dead with: signals 
limited to “line of sight” signals, sometimes referred to as “ ground waves”. The U.S. 25) & 
phone portion of this band is 21.250 MHz to 21. 450 MHz, oe 
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14 METER BAND—Frequency Range: 21.450 MHz to 21. 7 MHz. ISW 


Signals in this band are subject to changes in sunspot activity. At times this band will 
hav stronger signals than the 16 meter band due to a buildup of ionospheric return ‘from 
frequencies higher than 21 MHz. Many international stations are now snaving into. pane a4 : 
meter band in anticipation of better sunspot conditions.’ — oka glee 


10 METER BAND—Frequency Range: 28.0 MHz to 29.7 MHz. Ise ci nes 


_. The CW portion of this band is from 28.0 MHz to 28.5 MHz; the U.S. beens partion: is 
28.5 MHz to 29.7 MHz. Normal distance ranges from 1000 to 5000 miles with occasional 
openings of up to 10,000-milesor better. Summer time produces a phenomenon. commonly ; 
referred to as “short skip” with intermediate distances of 200 to 800 miles. During winter 
evenings the band is normally closed with ground wave signals limited. to 25 to 50 miles. 
During this period the waves act in a similar manner to VHF ery high frequencies) or 
television frequencies. 


BAND B- 


Band B includes Amateur Stations, International Short Wave Seneas a Maritime 
Mobile, Military Stations, and Standard Time Signals. . te 
60 METER BAND—Frequency Range: 4.75 MHz to 5.06 MHz. Isw_ | 

a 

~ This i is primarily a domestic band broadcasting to local listeners. However, it is ahen 
; possible to receive such signals at considerable distances. The 60-meter region is designated 
as the “ Tropical Band” since many of the stations using it are located in South and Central 
- America. On occasion, the central and southern parts of Africa are also heard. Best Tecep- a 
tion on this band is during the winter months in the early evening. | i 


49 METER BAND—Frequency Range: 5.95 MHz to 6. 2 MHz. ISW 


The behavior of this ‘band is somewhat similar to the 60-meter fend: ears it. is 3 
occupied by. -yery _-strong~international broadcasting stations and, for this reason, may at na 
times be more consistent. es 


41 METER BAND—Frequency Range: ‘b IME to 7.3 ME. Isw- 


A shared band that will, at times, hee interference from other services. Amateur radio 
stations wil] be heard occasionally between 7 MHz and 7.3 MHz with voice signals between ( 
4.2 MHz and 7.3 MHz. 8b Jes ana 
_ During the evening hours, strong international broadcasting stations almost t completely ik 
take over ae band. Bi 
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40 METER BAND—Frequency Range: ai 0 MHz to 7. 3 MHz. ete i 


This band is good for distances of 150 to 2000 miles. As with the lower frequencies, the 
distance increases during the dark hours with occasional openings up to 5000 D miles... ie 


31 METER BAND—Frequency Range: 9.2 MHz to LE 7 MHz. ISW 


This an otters the greatest coverage | of all. Primarily a night-time fond. it. t offers some | 


daylight listening as well. It also holds | up well during the winter evenings, making it one. ae 


of the best all-round bands in the spectrum. 
25 METER BAND—F requency Range: 11. TMHz:t to il. 975 MHz. ISW_ 


“The daylight reception is <Greeeae improved over the ioe frequencies. Evening recep- 
tion is possible at certain times of the year but not as regularly as on the lower bands. 


‘BAND C | | ce Oe 
“Band C includes one or two stations at the high end of the standard AM broadcast band 
(between 1500 and 1600 KHz), the 160-meter amateur band, the 80-75 meter amateur band, 


international short wave stations, ship- to-shore radiotelephone, aircraft, maritime. mobile ore 


service Uae ships), military stations, and standard time signals.’ 
_BAND—Frequency see, 35. MHz...to.: 4.MHz 


pee hig atl normally used for distances of 50 to 500 miles, has occasional openings of up. : 
BS 3000 miles at night. CW is from 8. 5 HS to 3. 8 MHz; phone is is oe 3. eee: to 4 MHa, Aes 


ek - Band D covers the een AM Broadeast band fom 550 KHz to 1600 KE, Below. 550. 
nae a few long range code communication stations may also be heard, but are not. likely 
to: be AEDT because Of their use of high speed transmission devices. ‘Labia 
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WHAT TO LISTEN FOR 


* 


Listening on your Globe Patrol short wave receiver can be a most pats and areiting 


hobby.. You can roam the world from your armchair, listening to exciting news and events 
as they are happening. Many foreign broadcasts are in English, and amateur stations operate 
in over 100 countries around the world. You can listen to radio operations from fishing 7 
fleets, pleasure craft, rescue operations, and .weather broadcasts. Some of the radio services 
you can hear on your Globe Patrol receiver are listed below. 


Amateur Radio 
International Short Wave Broadcasting : 
Ship-to-Shore Mobile Radio Telephone 

Aircraft Radio Service 
Military Radio Stations 
Maritime Mobile Radio Service 
Standard Time Signalk—WWV and CHU 
Citizens Radio Service 


International broadcasting offers ANS most varied entertainment of all the services you “i : 
listen to on short wave. Many governments operate powerful short wave transmitters (e.g. 
ane .Li.2, Government’ s Voice of America) to keep the .world informed. of activities within - 
» their’ “countries, “Many countries also license commercial short wave stations and, in fact, 
many regions of the world conduct most of their daily broadcasting on short wave instead 
of on the standard broadcast band. For specific stations and ga aUen Ces) you can obtain 
JAS of stations in book and radio stores. 
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FREQUENCY CONVERSION 


Communication receivers are calibrated in Megahertz, or for the Broadcast, Band, in 
_Kilekestz, which mean millions of cycles or thousands of cycles, respectively. Wevelengthe, 


however, are measured-in-meters. The distance that a wave covers in meters re the 


next radio wave starts is the wavelength. The number of cycles that occyr in one 
Pa a ET reaper a ea eS 


for each meter that the wave travels, is the frequency and may be expressed in cycles (Hertz), 
hundreds, thousands, or millions. | : | | : 


Many stations, particularly international short wave broadcasting stations, announce their 
~frequency in meters. Amateur operators refer to amateur bands in meters. Kilohertz may | 
be converted to meters by using this simple formula: io 


300, 000 


aye een at ante tet Wavelen i 
Frequency in Kilohertz ength in meters 


Example 


300, 000 - 
1500 Kz 200 meters 


_~Megahertz may beconverted to meters by.the following formula: 


300 


——————eeeeeerroor- Wavelen in 
Frequency iti Megahertz elength ante 


Example: 


300 


71 MHz 42.5 meters 


The conversion from meters to Megahertz (or Kilohertz) uses the same formula: 


300 


42,25 meters = 7.1 Megahertz 
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ae ee THEORY OF OPERATION 
OVERALL CIRCUIT 


The Globe Patrol short wave receiver is a regenerative circuit with three transistor stages, 
a detector stage, an antenna input circuit, an output, and a power supply. The receiver is 
constructed of basic and rugged circuits for dependable operation, ‘but by the use of well- 
engineered design principles, gives high performance despite its relatively simple construction. 
The electronic principles upon which the receiver is designed, are described stage-by-stage 
in the following paragraphs. . 


ANTENNA TUNING CIRCUIT 


The antenna tuning circuit need not create undue concern for complexity, for in reality, 
it consists of four simple circuits arranged so that only one of them will be used at a time, 
just by switching the BAND switch. To understand its operation, consider the circuit of 
only one band, band D for instance. This is the broadcast band whose limits are 550 KHz 
to 1600 KHz. is 

If the other three band coil were not in the circuit, the simple tuning circuit for the 
broadcast band would be as shown in Figure 9. In this simplified circuit, the signal from the 
‘antenna is coupled into the tuning circuit through 30 pF capacitor VC3. A condition of 
resonance is produced in the inductive-capacitive (LC) tuning circuit. The tuning ~circuit 
consists of the MAIN TUNING capacitors VCla and VClIb in parallel with the primary 
winding of the band D coil. The series combination of the variable BANDSPREAD capacitor 
VC2 provides a small amount of additional capacitance which is used for fine tuning over 
small areas of selected bands. . 


Cla 
45 PF 


Figure 9 ‘Luning Circuit for Broadcast Band, ‘Simplified 
ey Son 
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For the short wave bands, the 89 pF variable capacitor VCIb is not needed, and switching 
the BAND switch to A, B, or C, eliminates it from the circuit. The simplified tuning circuit 
for the short wave bands would be as shown in Figure 10, : ; 


Figure 10 Tuning Circuit for Short Wave Bands, Simplfied 
RADIO FREQUENCY (RF) AMPLIFIER 


Transistor Q1 is an RF amplifier. It is a grounded emitter circuit in which the amplified 
output is taken from the collector. When the transistor goes into conduction by correct 
adjustment of the bias with the REGENERATION control, a small portion of the output is 
coupled back through 0.005#F capacitor C2 to the tickler coil. This starts and sustains 

~@scillationat.the frequency of resonance-as selected by the tuning controls. ‘The tuned signal 
is coupled to the base of the transistor through 0.0054F capacitor Cl. The bias circuit, 
which controls the amount of voltage on the base of the transistor and thus controls its 
operating point, consists of resistors Rl, R2, and variable resistor VR1, which is the 
REGENERATION control. The amplified collector output voltage is also controlled at ~6V 
by action of the RF choke, which is part of the detector circuit. A simplified diagram 
of the RF amplifier circuit is shown in Figure 11. 


C2 
BAND 
feel: TICKLER 0.00 5HF 
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Figure 11 RF Amplifier Circuit, Simplified 
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DETECTOR CIRCUIT 


The audio detector circuit illustrated in the simplified diagram of Figure 12 consists ‘of a 
3mH RF chock, the 1N60 diode, and the 10K variable resistor VR2, which is used to 
control the volume. The RF choke controls the output of the transistor Q1 collector at -6 
volts and isolates the RF from the -6 volt DC source. The 1N60 diode is a point contact 
germanium diode which detects the audio and does not pass high frequency RF signal. The 
10K variable resistor VR2 at the output of the detector circuit provides low-level volume 
control at the input to the first audio amplifier stage. 
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-~6V Figure 12 Detector Circuit, Simplified 
FIRST AUDIO AMPLIFIER 


The first audio amplifier amplifies the demodulated RF signal. It is a low level class A> 
amplifier, whose input signal is taken at the 10K. variable resistor VR2 and coupled to the 
base of transistor Q2 (a medium gain 2SB54 PNP transistor) through 33F coupling capacitor 
C6. Resistors R4 and R5 determine the base-emitter bias for the transistor. Resistor R6 
is the emitter stabilizing resistor which is by-passed for RF by the 334F capacitor C7. The 
output signal is developed across coupling transformer T1, which acts as the collector load 
impedance. The collector voltage and the emitter current are kept relatively low to reduce 


the noise. Figure 13. Q2¢ 
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Figure 13 First revit Amplifier, Simplified —6V 
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POWER OUTPUT STAGE 


This is a single-ended power amplifier circuit. Transformer coupling between the Q2 and 
Q3 transistor stages provides high power efficiency and matches the load of the first stage 
to the input of the second stage, giving high power gain. The secondary winding of trans- 
former T1, coupled to the base of Q3 introduces the audio signal to the base and also acts 
as the base DC return path. The power output stage is a high gain 2SB56 transistor, 
transformer coupled to the PM speaker. Base-emitter bias is provided by resistors R 7 (5. 6 K) 
and R 8 (3.3K) respectively. Resistor R9 is the emitter stabilizing resistor, by-passed by 
33 #F capacitor C9 for frequencies above the audio range. The 33 uF capacitor C 8 prevents 
Joss of signal in the bias network. Transistor Q3 collector output ‘is coupled to the speaker 
by matching transformer T2 whose primary is shunted by 0.0054F for high frequency 
attenuation and to protect against distortion in the speaker. See the simplified diagram, 
Figure 14. 
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